Application Ho. 10/538,075 Docketl^o.; 017M212PIJS1 

Amendraent dated November 19, 2iW 
After Finai OSfice Action of August 19, 2009 

REMARKS 

Upon entry of tlie instant amendment, claims }, 2, 4-6 and 8-27 will remain pending in 
the above-identified application, with claims 1 , 2, 5, 6, 8, 10-25 standing ready for further action 
on the merits, and remaining claims 4, 5 and 9 being vvithdrawn from consideration based on an 
earlier resti-iction requirement of the Exaininer. 

In this Amendment, claims 1 , 6 and 8 have been amended. Support for amendments to 
claims 1 and n6 can be found, for example, at page 7, lines 22-23, lines 29-31, and page 9, lines 
14-16 of the present specification. Ciaim 8 has been amended in accordance with currently 
amended claim 6. 

New claims 24-27 have been added. Support of claims 24 and 26 can be found at page 
I i , lines 28-32 of Uie instani specification. Support of claims 25 and 27 can be found at page 13, 
lines 12-18 of the instant specification. 

Accordingly, the present amendments to the claims do not introduce new matter into the 
application as originally filed. As such entry of the instant amendment and favorable action on 
tlie mei'lts is earnestly solicited at present. 

aaim Rejections under 35 U.S.C § 103 (a) 

Claims 6 aiid 8 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Schuhmacher et al. US ' 373 (US 4,310;,373) in \iew of Wilkinson US '137 (US 2002/0161 137). 

C'laims 1-2 and 10 are rejected under 35 U'.S.C. § 103(a) as being unpatentable over 
Schuhmacher et al. US '373 in view of JP 60-224847 (JP '847) and in view of Wilkinson US 
'137. 
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Amendment dated ISovember 19, 2009 
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Clainis 1 1 -23 are rejected imder 35 U.S.C. § 103(a) as being unpatentable over 
Schuhmacher el al. US '373 in view of the JP '847 reference and Wilkinson US ' 1 37. and further 
in view of Laycock et al. US '014 (US 6J76,014). 

Applicants respectfully traverse and request that tlie Examiner withdraw the rejections 
based on the following considerations. 

Nonohviausmss a ver ike Combinaiion of the Cite d References 

The present invention is directed to a highly fusible polyurethane elastic filament which 
has a specific retention of tenacity and a specific melting point. (See currently amended claim 6.) 
The present invention is also directed to a woven or knit fabric containing the highly fusible 
polyurethane elastic filament in combination with other fibers, (See cuiTcntly amended claim 1.) 

The claimed liigWy fusible polyurethane elastic filament is obtained by melt-spinning, 
without prior solidification, a poh'mer synthesized from (A) a both end isocyanate-terminated 
prepolymer prepared by the reaction of a specific polymer dial and a diisocyanate with (B) a both 
end hydroxy-terminated prepolymer prepared by the reaction of a specific polymer diol a 
diisocyamate and a specific low molecular weight dioi, wherein at least 50 wt% of the starting 
polymer dioi is a polyether polyol, and has at least 50% retention of tenacity after dr>' heat 
treatment at ISCC ibr 45 seconds at 100% exten.sion and a melting point of i80°C or below. 
(See claims 1 and 6.) Since the polyurethane filament of the present inveniion has such specific 
properties, especially the specific tenacity after dry heat treatment at ISO'C for 45 seconds as 
recited in tlie claims, tlie pohairetliane filament can fuse witliout breaking upon heat treatment at 
a insing temperafcre of the polyurethane filament. 
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When a blended woven or knit fabric which contains the claimed higiily iusible 
polyurethane elastic tlicUiient and noti-e!astic yams is lieat-sel, heat fusion occurs at places where 
the polyurethane elastic filaiuents come into contact with non-elastic yams and at places 
where the polyurethane elastic filaments come into contact with each other, and tlius a tabric 
having resistmice properties against yarn slippage, grinning (corrugation), fraying, running, edge 
curling and slip-in are obtained without impairing tenacity. 

The primary reference Schuhmacher et al. US '373 discloses a polyairethane prepared by 
a single-step-reaction which contains heating a mixture of reaction components including 
diisocyanate, polyol and combination of low molecular weight dials, obtaining a product of a 
polyurethane granule, melting the granule, and spinning. 

Polyurethane in Schuhmacher et al. US "373 is not a tllament as recited in the present 
invention but a lieat-seal adhesive. The polyurethane is extruded in the form of a spun-bonded 
fabric onto a caxrier fabric, which is then bonded to the surface of a textile by pressing and 
heating. Since the planner textiles are bonded through the polyurethane adhesive, tlie entire 
polyurethane should be melt in view of the nature of the invention as disclosed in Schulimacher 
etal. US '373. 

On the other hand, it is significant for the claimed polyurethane filament to maintain the 
properties of the polyurethane filament except for the crossover points in a woven or knit fabric 

where tlie polyurethane filament fuses upon heat treatment. Even though polyurethane of 
Schuhmacher et al. US '373 has the strength or low melting point obtained by tlie use of the 
combination of the diols, the entire polyurethane o f Schuhmacher et al. US '373 melts so as to 
play a role of tlie adhesive, resulting in the loss of the strength as a filament. In other words, 

11 GMM/TK/mua 



Application No. 1 0/538,075 IX>cket No.: OI71-12i2PUSl 

Amendment dated Novenjber I9,2{K)9 
After Fiiial Office Action of August 19, 2009 

according io Schiiliniacher ei ai. US '373, the filament is cut or broken and eventually cannot 
work as filaments. Schuhmaclier et al. US '373 is silence about strength as fihmient as required 
in the present invention. Rather, the invention of Schuhmacher et ai. US '373 is intended to keep 
the strength of the bonded tabjric by the use of the carrier tabrie not by the poiyuretiians filament 
itself 

Thus, Schuhmacher et ai. DS '373 is not related to tiie polyiirethane tilainent which has 
enough strength after fusing. On the other hand, tlie poljatretliane filanient of the prese^it 
invention maintains the strength as the filament after fusing. More specially, as recited in the 
claims, the strength is significant in tlie present invention and defined as "at least 50% retention 
of tenacity after dry heat treatment at 150''C; for 45 seconds at 100% extension." This definition 
means tliat the polyiu-ethane filament of the present i.nvention does not break, when heat-treated 
up to the fusing temperature of polyurethane filament, unlike tlie polyurethane in Schuhmacher 
et al, US '373. In addition, the polyurethane adhesive in Schulimacher et al. US '373 is made by 
the single-step-reaction wliich is completely different from the method by which the claimed 
filaments ^ire obtained. So, the polyui-ethane filament of the present invention is quite different 
from Schuhmacher et al. US '373. Therefore, the claimed blended woven or knit febric and the 
claimed polyurethane elastic filaments are quite different from products as disclosed in 
Schuhmacher et al. US '373, and thus Schuhmacher et al. US '373 fails to disclose or suggest the 
claiined invention. 



Next, the secondary reference Wilkinson US '137 also fails to disclose or suggest the 
method of the present invention. It is alleged at pages 2-3 of the Office Action that Wilkinson 
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US M37 teaches that obtaining thermoplastic polyiirethaiie elastic nlmiients by reacting a botli 
ended isocyanate -terminated prepolymer prepared hy the reaction of a polyol and a diisocyanate 
with a both end iiydroxyl-terrriinated prepolymer prepared by the reaction of a polyol, a 
diisocyanate and a low iBoleciilar weight diol ([0022]-[0024] and claim 10), wherein at least 50 
wtYo of the starting polyol is a pofyether polyol ([0035]) produces polyiiretiiane libers having 
good tenacity aiid recover}- (abstract). 

However, in pai-agraphs [0022j-[0024] and claim 10, Wilkitison US '137 teaches that 
obtaining polyuretiiatje polymer fiber precursor by reacting a first soft polymer prepared by the 
reaction of a polyoi (Mw: 1000-8000) and a first organic diisocyanate with a second Iwd 
polymer prepared by the reaction of a low molecular weight glycol (Mw: 62-1 12) md a second 
orgfuiic diisocyfaiale to obtairi a final poljiirethane polymer, and extmding the final polyureihane 
polymer to obtain a solid product of polyurethane polymer fiber precursor. The solid product is 
palletized and melted. It is then spmi to obtain a polyurethane polymer fiber, 

ihus, Wilkinson US '137 fails to teach or suggest the inventive method in which (A) a 
prepolymer obtained by reacting a ,specifie polymer diol with a diisoGvanate and having 
isocyanate groups (NCO groups) at both ends is reacted with (B) a prepolymer obtained by 
reacting a specific polymer dial with a diisocyanate and a specific low-molecular-weight diol and 
having hydroxy! groups (Oil groups) at both ends are melt-spun without prior ,solidification. if 
the polym-ethaiie polymer is pelletized once as disclosed in Wilkinson US M37, heat resistance 
of polyurethaiie filament is degraded due to thermal mstory. According to the present invention, 
such a disadvantage in the prior art can be effectively avoided by directly spinning the polymer 
without prior solidificafion, cooling and winding up, so that thermal history is minimized and the 

13 GMy/TK,/msja 



Appliartion No. 10/538,075 Docket No.: 0i7i-12i2P!JSl 

Amendnjent datecl Ni>ve!i!l>er ! 9, 2009 
After Final Office Action of Aisgitst 19, 2009 

polyurethane filament having at least 50% retention of tenacity following dry heat treatment 
iinder lOO'K) extension at 15()''C for 45 seconds, a melting point of 180°C or below, and at least 
60% retention of tenacity following treatment in a 2 g/L aqueous sodium hydroxide solution 
under 100% extension at lOO^C for 60 minutes is obtained. Wilkinson US '137 fails to disclose 
or suggest tiie ckimed product and a method thereof. 

F urther, ihe Ofiice Action states at paragraph 7 of page 6 thereof "Wilkinson discloses at 
paragraph 0035 that ail or pm't of the polyester pofyol can he substituted with polyeiher pofyol. 
StihstUtUing ail of the polyester pofyol with polyether polyol would result in more than 50% of 
the pofyol being polyether polyol " However, Wilkinson US '137 merely disclcses in paragraph 
[0035], "As an aJiernative to She polyesters there may be used for reaction with the diisocyanate 
one or more elastomer yielding pofyethers. " it is respectMiy submitted that there is no 
disclosure in Wilkinson US '137 that at least 50 wt% of tihe starting polymer dioi is a polyether 
polyol. Therefore, Wilkinson US '137 fails to disclose or suggest a polyurethane elastomeric 
filament having the specific tenacity and roelting point as defined in the present invention, which 
can maintain the property of the filament after heat treatment at a fusing temperature of the 
polyiiretiiane filament. 

At any eveitt, the combination of Schuhmacher et al. US '373 and Wilkinson US '1 37 
falls to teach or suggest the claimed polyurethane filament obtained by the specific method and 

having the specific tenacity and the specific melting point. Further, the otlier secondary 
references (i.e., the JP '847 reference and Laycock et al. US %*i4) also fail to disclose or suggest 
tlie claimed features. Since the combination of Schuhmacher et al. US '373 and Wilkinson US 
'137 fails to teach the pohtiretliane filament of the present invention, further combination of the 
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J]^ "847 reference, which relates to a waip kiiit fabric containing elastic yams, and the other the 
cited references also feiis to teach or suggest the woven or knit fabric of the present invention. 

As explained above, since the combination of the cited references tkils to disclose or 
suggest the claimed features, ihere is no rationale and/or reasonable success based on the 
combination of tlie cited references for one skilled in the art io arrive at tlie present invention. 
Likewise, tlie present invention (independent claims 1, 6 and dependent ciaiins thereof) is not 
obvioius over the combination of the cited references. 

Incidentally, Schdiinacher et ai. US '373 teaches in column 2 Hnes 60-64 that the 
jx>lyiirethaiie may be prepared by heating a solvent-free mixtnre of the polyurethanc reaction 
components and the ratio of isocyaiiate groups/hydroxyi p'oups (NCO/OH) in the reaction 
mixture times 100 is in the range of from about 96 to 100. On tlie other hand, tlie polyurethane 
filament of the present invention is obtained by the method wherein all the diisocyanate to the 
combined number of moles of all the polymer diol and all the low-molecular-weight diol 
(NCO/OH ) is 1.02 to L20 (see claims 8, 24 and 26). Therefore, the polyurethane fiiaiiient of the 
present invention is completely different irom Schuhmacher et al. US '373. Also, Wilkinson US 
M37 fails to teach or suggest the elaimed NCO/OIf ratio. ITius, claims 8, 24 and 26 are also 
patentable over the combination of the cited references. 

Further, none of the cited references discloses or suggests the claimed amount of 
isocyanate groups (i.e., "the prepoiymers are reacted so that the amount of isocyanate groups 
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remaiRffig in a just-spmi filaments is O.,! to 1 Vvt%") (see ciaims 8. 25 and 27). Thm, ciaim.s 8, 
25 and 27 are also paienlable over the combination of ihe cited rei'ereiices. 

Based on the foregoing coB.siderations, Applicants respectfully request that the Examiner 
withdraw the rejections. 

CONCLUSION 

Based upon tlie amendments and remarks presented herein, the Examiner is respecifidiy 
requested to issue a Notice of Allowiince clearly indicating that each of the pending ciaims is 
allowed. 

Sh(5i5ld there be any outstimding matters that need to be resolved in the present 
application, tlie Examiner is respectfuliy requested to contact Toyohiko Konno, Reg. No. L0053 
at tlie telephone nuniber of the undersigned below, to conduct an intennew in an eiYort to 
expedite prosecution in connection with the present application. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge paynient or credit any overpayment to Deposit Account No, 02-2448 for any additional 
fees required under 37.C.F.R. §§1.16 or LIT; particularly, extensioii of time fees. 



Dated: November 19,2009 Respectfully si^bmitted, 

Bv V ■ ■ 

Gerall U. i|urp%|Jr. // / 

Registration! No. : 1^,977 ^ (/ 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

8110 (latehouse Road 

Suite 100 East 

P.O. Box 747 

Fails Churcli. Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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